Background. the commonly observed prevalence of increasing overweight and obesity, particularly among older women with coexisting symptoms of depression and high stress level, is a motivation to undertake comprehensive therapeutic actions. Objectives. the goal of this study was to assess the effectiveness of a therapeutic programme for women with overweight and obesity from the biopsychosocial perspective. Material and methods. an observational study was conducted at the Foundation for Senior citizen activation Siwy DyM, poland. 42 women from 60 to 88 years of age were qualified for the project, the mean value of Body Mass index amounted to 30.65 kg/m 2 , 48% of the women were diagnosed as overweight, and 40% were diagnosed as obese. the Satisfaction with life Scale, the Geriatric Depression Scale and the perception of Stress Questionnaire were used to assess the emotional state of the programme participants. Results. the therapeutic programme proved to be effective in all studied areas: reduction of body mass, reduction of depression symptoms and reduction of stress level. a statistical significance was recorded in mood improvement along with a decrease in stress level in the whole group. the subjects who at the moment of joining the therapeutic programme showed the most severe symptoms of depression demonstrated the highest mood improvement. at the end of the research project, there was no case of severe symptoms of depression. the greatest benefits were experienced by older women and those with low life satisfaction at the beginning of the treatment. Conclusions. the therapeutic programme addressed to older women with overweight and obesity proved to be efficient in the biopsychosocial aspect.
Background lifestyle diseases, also known as chronic or non-communicable diseases, are rapidly becoming the epidemics of the 21 st century. they affect all social groups, irrespective of their age, nationality or social class. the prevalence of these disorders is related to the development of our civilization, which is the reason why they are more frequently recorded in affluent countries with higher economic development. in 2007, over 60% of deaths were caused by lifestyle diseases, including their complications, long-term consequences and sequelae, and 44% of them were premature deaths that took the lives of young people. in poland, the percentage of deaths caused by lifestyle diseases reached 89% in 2011 [1] . the classification of the most lethal lifestyle diseases publicised by the world health organization (who) included coronary heart diseases, cancers, pulmonary tract diseases, diabetes, mental disorders, obesity, depression and addictions to alcohol and smoking [2, 3] . the consequences of the increase in the prevalence of non-communicable diseases are mostly visible among elderly people, who apart from the limitations resulting from ageing, are additionally affected by numerous lifestyle-induced health conditions. according to the biopsychosocial model, a disease is the outcome of an interaction of the biological, emotional and environmental factors of an individual. thus, a holistic approach in the treatment of any condition should include all three dimensions: biological, psychological and social. the first refers to the direct impact of a disease on the human body, i.e. physical changes which can be diagnosed and treated by medicine. the psychological dimension signifies emotional and cognitive problems, as well as mental disorders, which may be either the cause of a disease or may occur concurrently with a somatic condition. the social dimension deals with the fact that functioning in society, adopting social roles and maintaining good relations with other people all have an impact on a person's health. in the holistic approach, spirituality, related to personal beliefs and religious practices, also has a huge influence on an individual's quality of life [4] .
relevant support and acceptance from the social environment in the biopsychosocial model facilitate therapy and improves the patient's quality of life. in the biopsychosocial model, lifestyle diseases are caused by the coexistence of many factors detrimental to health (such as a sedentary lifestyle, wrong diet, high level of stress and social isolation); therefore, effective treatment should include a wide range of long-term health promoting activities which will help to minimise the already existing damage and improve quality of life [5] .
Objectives
the purpose of the presented study was to assess the efficiency of a therapeutic programme for women with overweight or obesity from the biopsychosocial perspective, as well as to identify the areas of the most significant changes resulting from comprehensive health-promoting activities.
Material and methods
the observational study was conducted at the Foundation for Senior activation in wroclaw, poland. the study group included women who, having read the information in local media, volunteered to participate in this project addressed to people with overweight and obesity or those who wanted to take care of their health. the project was financed by the Foundation for Senior activation and the wroclaw Municipality. all subjects were qualified for the study according to the 'first come, first served' principle.
Participants
the recruitment process lasted for four weeks. the inclusion criteria were: age equal or higher than 60, willingness to reduce weigh or improve health and physical fitness, the presence of at least two of the five indicators for a metabolic syndrome (according to the national cholesterol education program, adult treatment panel, ncep-atp iii), written statement from their physician confirming a lack of health-related contraindications to undertake physical activity, signed written consent to participate in the study.
Intervention
over the course of the therapeutic programme, all the participants attended support group meetings (twice a week, 60 minutes each time). within these meetings, they took part in general fitness training (40 minutes), as well as health-promoting education and psychoeducation (20 minutes). each class was conducted by a physiotherapist and a psychotherapist in a small, fixed group of 10-12 women. apart from the participation in the general fitness group led by a coach, the women were encouraged to take up individual health-promoting activities (60-minute outdoor hike once a week). to document such activity, participants were asked to keep physical activity diaries. as a part of education activities, participants were encouraged to modify their diets: to reduce white flour and sugary foods and increase the consumption of healthy oils and vegetables in their daily menu. each meeting of the support group was attended by a psychotherapist to accelerate and strengthen the natural processes of building inter-personal links in the group in addition to modelling and strengthening attitudes of openness, collaboration and mutual support in the execution of joint goals. Furthermore, the psychotherapist also facilitated the social activation of the participants. activities undertaken by the psychotherapist contributed not only to building a friendly, supportive atmosphere during the classes, but also to social activation of the participants outside the classes (for example, going to the movies or for a walk together, joint trips out of town). as a result of the cooperation between the physiotherapist and psychotherapist, each meeting of the support group merged an element of physical activation with the therapeutic aspects, resulting in increased motivation to active participation in the group classes.
Data collection
at the time of joining the project, the participants' up-to--date laboratory test results were recorded (including levels of glucose, cholesterol and triglycerides). additionally, their anthropomorphic measurements were taken: body mass, height (necessary to determine the Body Mass index -BMi), waist and hip circumferences (necessary to determine the waist-hip ratio -whr). the results were recorded with an accuracy to one decimal point. waist circumference ≥ 88 cm was diagnosed as abdominal obesity, BMi ≥ 25 was diagnosed as overweight, and BMi ≥ 30 was diagnosed as obesity.
upon being accepted for the project, the women also filled in the Satisfaction with life Scale (SwlS) to assess their current level of satisfaction with life [6] , the Geriatric Depression Scale (GDS-15) to assess the emotional condition [7] and the perception of Stress Questionnaire (pSQ) to assess the level of stress. the SwlS includes 5 questions, and the result represents a current general indicator of life satisfaction, where the higher the result, the greater the satisfaction with life [8] . the GDS is the most frequently applied scale to assess the psychological condition of individuals, their mood, sense of happiness or lack of it. in the 15-question version, a result ranging from 0 to 5 points means no depression, while a score of 6 points and above signifies depression of varying severity [7] . the pSQ comprises 27 statements, to which a respondent applies one of 5 options, where the extreme answers refer to "true" or "false", respectively. the total result reflects the perception of the general stress level. the higher the score, the higher the sense of stress [9] . the GDS, pSQ and body mass were measured again after 3 months of systematic participation in the therapeutic programme.
Ethical consideration
all the participants were informed about the character and the purpose of the project, as well as about the rules of participation, including the possibility to resign at any stage without any consequences. approval from the Bioethics committee of the university School of physical education in wrocław was obtained.
after the recruitment period, the key phase of the project (treatment period) began, lasting 12 weeks, and was followed by the final phase of the study -end tests.
Statistical analysis
For the purpose of statistical analysis, descriptive statistical tools were applied: mean, standard deviation, minimum and maximum values and, in the case of qualitative variables, also total count and percentages. in relation to normal data distribution, to compare the changes that occurred during the project (initial and final measurement results), the Student's t-test for paired samples was applied. to analyse the relations between selected numerical variables, the pearson's correlation test was used. Statistical tests were verified according to a significance level of p < 0.05.
Results

Socio-demographic and clinical characteristics
42 women were qualified for the project, the age ranging from 60 to 88 (69.82 ± 7.21), and 42% of the whole group were people over 70. 45% of the group declared secondary education, 28% university education, and 27% declared primary education. at the moment of joining the therapeutic programme, the mean body mass in the studied group was 78.37 (± 17.0) kilograms (kg). at an average height of 159.54 (± 6.27) centimetres (cm), the mean value of BMi amounted to 30.65 (± 5.86) kilogram per metre square (kg/m 2 ). 48% of the subjects were diagnosed overweight, and 40% were diagnosed as obese. the mean result of the whr was 0.87 (± 0.08). the studied group was diversified with respect to arterial hypertension and laboratory test parameters (glucose level, total cholesterol, hDl and lDl fractions, triglycerides). the collected data is presented in table 1. according to up-to-date recommendations, the test results showed the presence of indicators of a metabolic syndrome and the necessity to undertake therapeutic procedures to reduce this. arterial hypertension was identified in 26 people. 88% of them were treated, and this was not a contraindication for participation in the project. Diabetes was the most serious condition requiring specialist treatment. of the 7 identified cases of diabetes, 71% were treated. of the 21 people with high cholesterol level, 52% were treated. 12 people had high triglyceride levels, 58% of whom were treated.
the general level of satisfaction with life in the studied group, assessed with the SwlS questionnaire, ranged from 11 to 32, with the mean value equal to 20 (± 4.81). the majority of participants showed an average level of life satisfaction, placed in a score range from 16 to 25 (69%). almost 30% of the group assessed their life satisfaction as high. only 1 participant's score equalled 11 points, indicating low life satisfaction. intensified symptoms of depression assessed with the GDS-15 at the moment of joining the project were identified in 12 women (28%), 1 of whom, with the score of 12 points, manifested severe mood disorders. the other 30 participants did not show any symptoms of mood disorders (GDS > 6). the mean score value of the whole group amounted to 4.32 (± 2.91). the mean value of the stress level, assessed with the pSQ, amounted to 59.16 (± 15.15 ).
Intervention effect
after 3 months of participation in the project, the emotional condition of the women from the studied group improved. a sta-tistical significance was recorded in the reduction of symptoms of depression (p = 0.006) in addition to a decrease of stress level (p = 0.002) in the whole group. at the beginning of the project, severe symptoms of depression (GDS-15 > 5) were identified in the case of 12 women (28%). at the end of the therapeutic programme only 4 subjects still suffered from depression but mild depression not severe. the change was statistically significant (p < 0.001) (table 2). in the case of 62% of women from the studied group, there was a drop in body mass and BMi; however, there were also women who put on weight over the course of the project. as a result, the mean value of body mass and BMi in the whole group was reduced; however, the difference was not statistically significant.
analysis of the correlations showed a statistically significant relationship between the GDS and the pSQ results. there were no significant interdependencies in the values of the BMi, whr and GDS or pSQ between the initial and final measurements. the detailed results are shown in table 3.
to define the profile of women who experienced the best effects, as well as of those whose condition changed the least, the studied group (n = 42) was divided into two subgroups: a -women for whom at least two results of BMi, GDS or pSQ improved, B -women for whom at least two results did not improve. Subgroup a (with at least two positive effects) included twice as many participants (n = 29) as subgroup B (lack of at least Table 3 two positive effects, n = 13). Such a great difference recorded in the subgroup size is a promising result and may be evidence of the efficiency of the conducted therapeutic programme. additionally, it was shown that a reduced BMi was recorded, first of all, among the older women (more than 70 years old). the difference of the mean age of the women with an improvement of the BMi and of women without any improvement of the BMi equalled over 6 years (p = 0.006). the greatest improvement of mood was observed in the case of women who joined the project with low life satisfaction (p = 0.022) (table 4). 
. Correlation between body mass, waist and hip circumferences, WHR, BMI, GDS and PSQ according to the initial and final measurements
Discussion
the therapeutic programme for women with overweight and obesity proved to be efficient mostly in the emotional sphere. the greatest improvement was observed in stress and mood levels. almost 70% of the project participants experienced a reduction of felt stress, on average by 6.38 points. this could be possible thanks to several complementary factors, which include: support from the psychotherapist, established group relationships, friendly atmosphere of mutual acceptance and social integration. Moreover, the psycho-educational part of the conducted classes allowed the participants to understand the factors amplifying their stress, as well as to improve their skills of coping with mental tension. the women learned how to relax in a healthy way through physical activity rather than by excessive eating. therefore, after 3 months of the project duration, the greatest reduction was observed in the stress level.
Symptoms of depression can greatly delay the process of physiotherapy and determine the evaluation of its effectiveness [10] . the therapeutic programme also turned out to be effective with respect to the reduction of symptoms of depression, and the recorded change was statistically significant. classes conducted for only 3 months reduced the number of women with mood disorder symptoms by 66%, with the highest efficacy among the women who at the moment of joining the project showed intensified symptoms of depression (p < 0.001). it should be stressed that during the research project, none of the women took antidepressant medications. the statistical analysis showed a significant relationship between mood improvement and reduction of the stress level. the recorded efficiency of the project is evidence of a good selection of therapeutic intervention. intensive work focused on the reduction of psychophysical tension might induce the reduction of body weight in the subsequent months of the therapeutic programme. Similar research results were obtained by trief et al. [11] .
the importance of physical activity is also worth mentioning in the context of mental state. weber-rojek et al. [12] emphasised the relationship between well-being and physical activity, which, according to the authors, is the principal factor in re-ducing excessive body mass and, at the same time, increasing a feeling of attractiveness and improving one's mental condition. costa et al. [13] observed that elderly people with mood disorders show lower physical activity in comparison to the group without mood disorders. a lack of regularly undertaken physical activity contributes to the accumulation of fat tissue [13] . the research conducted by yoshida et al. [14] confirms the prevalence of depression among people who less frequently undertake physical activity in comparison to people without depression. this means that depression results in a reluctance to undertake physical activities, which in turn leads to a constant high body mass index. on the other hand, a high stress level and, related to it, less effective slimming efforts lead to an increase in depression [15] .
Studies show that people attending weight loss programmes expect to eliminate from 9% to 25% of initial body mass [16] or to lose from 10 kg in 4 months to 20 kg in 2 years [17] . unrealistic expectations are rarely possible to achieve in therapeutic activities based on dietary and behavioural education [16] . according to tan and wong, in the case of adults, the elimination of ca. 3-5 kg of weight within 4 months (when applying training combined with a diet) seems to be a realistic goal [17] . in the described therapeutic programme, the most important principle was the biopsychosocial aspect providing an opportunity to change one's lifestyle, establish social relations, improve one's mood and reduce the stress level, and not a rapid elimination of fat tissue.
in this study, 62% of women observed a reduction in their body weight. unfortunately, in the case of some women, their body mass increased. overweight people tend to treat eating as a reward for an undertaken effort. additional meals might become the prize for an undertaken physical activity that had been absent in their lives up to the moment of joining the programme. this is very important to remember in future therapeutic activities. in the programme in question, knowledge of this relationship was missing, which might have had an impact on the overall results for the whole group, showing a lack of significant changes in this area. it should also be kept in mind that 12 weeks is a very short period to obtain a reduction of body mass in the case of women of postmenopausal age. For many women, their goal was to stop the increase in body weight that they had observed over the previous months or even years. Generally, elderly people need a longer time to reduce the first 2-3 kilograms; therefore, reducing the BMi was not the most important goal of the therapeutic programme. attempts to eliminate weight, accompanied by frequent weight control, may intensify mental disorders, contributing to stress and intense symptoms of depression. a meta-analysis conducted by Benn et al. [18] showed a statistically significant relationship between a poor mental condition and frequent weight self-control. this means that checking body weight may cause self-devaluation, an increased stress level and a sense of shame [19] .
in our opinion, applying a special diet intensifies stress and leads to an increased intake of high-calorie products. Such interdependence was observed by carpenter et al. [20] , who showed that "stress eating" primarily concerns people with dietary restrictions focused on body mass reduction. Such disturbing reports influenced the direction of actions in the therapeutic programme, focusing on a non-dieting approach excluding any carefully planned diet with calculations of calories and weights of daily food ratios in favour of education and talks on the beneficial role of physical activity in general. the non-dieting approach proposed in the mentioned programme, as well as the application of techniques allowing one to reduce mental tensions to focus, first of all, on improving one's emotional state, as in the research by christaki et al. [21] , were probably the factors which contributed to the recorded improvement in the emotional sphere.
ibrahim et al. [22] , in their research, observed that an increase of felt stress by 5 points corresponds to an increase in appropriate treatment. it was impossible to establish a control group (without therapeutic support). thus, the research project had an observational character and was not a clinically controlled trial.
Implication for clinical practice
healthcare providers should regularly pay attention to non--pharmacological treatment for women with overweight and obesity.
Conclusions
1. the therapeutic programme addressed to women with overweight and obesity proved to be efficient in the biopsychosocial aspect. 2. the highest effectiveness of the project was observed with respect to mood improvement and reduction of stress level, which constitutes a positive circumstance for normalisation of body mass in the future. 3. the greatest benefits from participation in the therapeutic programme were enjoyed by older women (70+) and those who showed low satisfaction with life at the moment of joining the programme. Senior citizen activation Siwy DyM, wroclaw, poland and the wroclaw municipality for their support throughout the study. body mass by 0.95 kg over a period of 7 months. they justified the changes with activation of the hpa axis and the impact of strong stress on increased appetite. Furthermore, the research conducted by trief et al. [11] indicates that the presence of emotional tension hinders the elimination of weight (high level of stress facilitates body mass increase). according to this research, we assume that mood improvement will result in a reduction of body weight over subsequent months. this motivates the authors and implementers of this therapeutic programme to continue to follow up the results for many months or even years.
in summary, it should be stressed that the therapeutic programme turned out to be most effective in the case of elderly women (more than 70 years of age), who presented with a worse psychophysical condition at the moment of joining the programme. this is a very important observation, since in this age group, it is most difficult to achieve significant changes and maintain them in the long term. at the same time, we are convinced that without the participation of younger women with a better psychophysical condition in the group, it would have been difficult to achieve such high effectiveness of the undertaken activities, since these women brought in a lot of energy and set an example to follow for other participants in worse psychophysical condition.
Limitations of the study
the biggest limitation of the research project was the lack of a control group. this was due to the fact that the therapeutic programme was financed from the public funds of wrocław Municipality, and every person joining in had to receive help and Source of funding: this work was funded from the authors' own resources. conflicts of interest: the authors declare no conflicts of interest.
